Abstract. This paper reports a consistent and large openinig response to light + C0-free air in living stomata of isolated epidermal strips of Vicia faba. The response was compared to that of non-isolated stomata in leaf discs floating on water; stomatal apertures, guard cell solute potentials and starch contents were similar in the 2 situations. To obtain such stomatal behavior, it was necessary to float epidermal strips on dilute KCl solutions. This suggests that solute uptake is necessary for stomatal opening.
The most recent reviews of stomatal physiology (6, 9, 12, 22) generally agree that stomatal opening in light involves an increase in turgor in the guard cell as a result of a decrease in the solute (osmotic) potential (rise in solute concentration). There are however 2 main hypotheses to explain this decrease. the classical hypothesis involving the internal generation of sugar or other solutes from starch, and the more recent speculative ideas on the accumulation of external solute by the guard cells (9, 22) . It is generally considered that the process of opening is endergonic and that the CO, concentration in the guard cell is a basic factor controlling stomatal movement (12) . Several environmental factors. including light, water deficit and temperature. are considered to affect stomatal aperture by causing changes in the CO., levels around the stomata in the leaf (12) .
Investigation of the opening mechanism of stomata would be greatly assisted by the development of means to isolate stomata from the leaf without interfering with their ability to respond to natural stimuli. Much work has been done with epidermal strips and sections. Floated under various conditions, stomata in strips have been shown to open in response to inorganic solutes (7, 8, 21) and varying pH (1, 15, 17, 18, 21) . Results of these studies tended, however, to be irregular.
With regard to more natural environmllental stimuli, Mouravieff (13, 14) demonstrated stomatal opening in response to CO,-free air. anid, to some extent, to light in epidermal sections, but only wlhen the sections were replaced in close contact to the mesophyll from which they were taken. Williams and Shipton (21) demonstrated a stomatal response to light in isolated epidermal strips but their results were also irregular. Heath (6) was unable to show such a light resiponse. AMore recently. Kuiper (10) failed to show light-induced opening of stomata in epidermal strips floating on water, but did show the maintenance of opening in light.
Criteria for assessing tlle relevance of these results to normal behavior of the stomata on the intact leaf include vitality of the guard cells in strips, responsiveness to light and low CO., levels and changes in aperture and guard cell solute potential comparable to those of stomata on leaves. Heath (6) 
